Ipsilateral cortical inputs to the rostral and caudal motor areas in rats.
Rats have a complete body representation in the primary motor cortex (M1). Rostrally there are additional representations of the forelimb and whiskers, called the rostral forelimb area (RFA) and the rostral whisker area (RWA). Recently we showed that sources of thalamic inputs to RFA and RWA are similar, but they are different from those for the caudal forelimb area (CFA) and the caudal whisker area (CWA) of M1 (Mohammed and Jain [2014] J Comp Neurol 522:528-545). We proposed that RWA and RFA are part of a second motor area, the rostral motor area (RMA). Here we report ipsilateral cortical connections of whisker representation in RMA, and compare them with connections of CWA. Connections of RFA, CFA, and the caudally located hindlimb area (CHA), which is a part of M1, were determined for comparison. The most distinctive features of cortical inputs to RWA compared with CWA include lack of inputs from the face region of the primary somatosensory cortex (S1), and only about half as much inputs from S1 compared with the lateral somatosensory areas S2 (second somatosensory area) and the parietal ventral area (PV). A similar pattern of inputs is seen for CFA and RFA, with RFA receiving smaller proportion of inputs from the forepaw region of S1 compared with CFA, and receiving fewer inputs from S1 compared with those from S2. These and other features of the cortical input pattern suggest that RMA has a distinct, and more of integrative functional role compared with M1. J. Comp. Neurol. 524:3104-3123, 2016. © 2016 Wiley Periodicals, Inc.